O N E of the most ingenious contributors to the Transactions of our Society in the last century, the Rev. J ohn M ichell, in a paper intituled " An inquiry into the probable parallax and magnitude of fixed stars, &c*." has proposed it to astronomers, as an object worthy their attention, to determine what propor tion the light, afforded us separately by each fixed star, bears to the light which we receive from the sun ; since, from our inability to measure the annual parallax of those very remote bodies, such a comparison is the best, perhaps the only method within our reach, of obtaining, though not certain, yet pro bable estimates of their distances; and thus forming reasonable conjectures concerning the extent of the visible universe. In order that we may judge, with the least chance of error, of the mean distance of those stars which are the nearest to the earth, he directs us to compare the light of the brightest stars with that of the sun, and next to calculate how far the sun must be re moved, to make the light that we should then receive from him, not more than equal to the mean light of the stars chosen for comparison.
From a comparison which I made in the year 1799 (by a method described in the note subjoined) of the light of the sun with that of the moon, I should estimate the direct light of the sun as being nearly one million times greater than that of the m oon*; and consequently the direct light of the sun as very many millions times greater than that afforded us by all the fixed stars, taken collectively. Such then being, to our visual organs, the vast disproportion in radiance between the sun and the whole starry firmament, it is not to be ex pected that we should assign very accurately how much greater the light of * The observations on which this estimate is founded, are given in detail at the end of the Ap pendix to this paper. The mode of making the observations was the following.
The sun's light was compared with that of a candle, by admitting a beam of it into a room through a small circular hole in a plate o f metal, fastened in a window-shutter; and a small cylinder of any opaque material being placed in the beam, so as to cast a shadow upon a screen, the distance of a candle from the same cylinder (or an equal one placed at the same distance from the screen) was varied, until the shadow in the line of the candle became equally intense with the shadow in the line o f the sun. The direct light of the moon was compared with the light of a candle in the same manner. This method of comparing lights by the intensity o f the shadows which they occasion, was pursued also by Count R umford. Neither of these expressions, however, appears to be correct. For if we consider that the quantity of solar light which falls upon any point in the moon's surface, must vary, if we regard the sun's rays as parallel, as the cosine of the angular distance of that point from the point in the moon over which the sun is vertical, we shall obtain, by following E uler's own method, the formula the sun is, than that exceedingly minute quantity of it which shines upon us from any one, even the most brilliant of the fixed stars.
It may be remembered that on a former occasion, in examining the correct performance of a good telescope, I found that the sun's image, reflected from the surface of a small sphere, (such as that of a thermometer-bulb filled with mer cury,) and viewed at a proper distance through a telescope, is, to appearance, extremely like a fixed star, and forms, in such experiments, an admirable sub stitute for one, in being really fixed, and therefore well adapted for deliberate observation. It occurred to me, while engaged in this examination, that by comparing such a reflected image with one of the larger stars, I might be able to obtain some grounds for estimating the light of the star.
It would be desireable, though extremely difficult, in conducting such an experiment, to make a direct comparison between the star and the sun's im age; since in that case we should be enabled to avoid the uncertainties inse parable from an indirect comparison, the consequence of observing at times so distant, that the atmosphere in the interval has undergone considerable change. As, however, the only practicable method of observing is the indirect one, by comparing the two objects with some common standard at different times, we must endeavour to remove those uncertainties from our results, by repeating each series of comparisons so frequently, that the average of each series may be affected by atmospheric vicissitudes, or may fairly be presumed to be so, in an equal degree.
The common standard of comparison which I chose, was the image of a candle, reflected from a small thermometer-bulb, (in most trials about 5th of an inch in diameter,) filled with mercury, and seen by one eye through a lens of about two inches focus, at the same time that the sun's image, reflected (in the manner above described) from a thermometer-bulb placed at a distance, or the star itself, was viewed by the other eye through a telescope.
In order to make the light of the two objects, when seen through the tele scope, and that of the candle, more nearly alike in colour, I placed two yellow glasses at the eye-piece; and I thought it expedient to have in view, at the same time with the subject of comparison, two candles, one of tallow, the other of w ax; that by making the star, or the little sun, a mean between the two lights, I might obtain a nearer approximation to the truth*. The measure taken in each experiment was the distance of the two candles from the bulb ; and every distance that I have reported amongst the observations, was the mean result of several trials.
In reducing these observations we have to consider that though the image of the sun, which is half the radius distant from the centre of the bulb, sub tends at its surface the same angle, of half a degree, as the sun itself, and there fore to an eye placed at the surface would appear equally brilliant with the sun itself; yet the apparent diameter of this little sun will decrease in pro portion as the eye recedes from the bulb, so that at the distance of D inches, the apparent diameter of the image will be reduced in the ratio of Jth of the g diameter of the bulb, or of to D, and consequently the brightness of the 4 > D image will be reduced in the ratio of 1 to the square of -jj-.
If the distance of the eye from the bulb be so chosen, that, on comparing the little sun and the star, separately, with the candle's image, the candle in the two cases is at unequal distances from its bulb, d being made to represent the can dle's distance from the bulb in comparing it with the sun, and h the candle's . .
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distance from the bulb in comparing it with the star, -g -x^r will be the di stance at which the little sun would appear of equal brightness with the star, and the brightness of the little sun would then be to the brightness of the sun itself as 1 to [^r^] • If, in two comparisons made, the one between the candle and the sun, the other between the candle and a star, the candle be reflected by bulbs of dif ferent diameters, and viewed with lenses of unequal focal length, the apparent diameter of the candle's image will be as the diameter of the bulb directly, and as the focal length of the lens inversely; and hence, if b be the diameter of the bulb and l the focal length of the lens in comparing the candle with the sun, and be the diameter of the bulb and X the focal length of the lens in com-* If any other artificial light could be found, which would at all times be of uniform brilliancy, and of so white a colour as to supersede the necessity of using yellow glasses, it would of course be pre ferable, as a standard, to the light of a candle.
paring the candle with the star, ig -X X y X ^ will be the distance at which the little sun would appear of equal brightness with the s ta r; and the brightness of the little sun would then be to the brightness of the sun itself as 1 to X jJ x ;A ; and it is according to the latter formula that the obser-
vations, made with bulbs of different diameter and with lenses of different focal length, have been reduced so as to be compared in No IV. of the Appendix. The first star that I compared with the sun, was Sirius; and the observations were made at times when, the altitudes of the two bodies being not very widely different, their powers of illumination might be presumed to be affected, on the average, in almost an equal degree by the atmosphere. The table of reduced observations [No. IV. of the Appendix], in which each of seven observations of the sun is compared with each of seven observations of Sirius, will be found to exhibit discordances, which are referrible, probably, to our variable climate, and to the smoky atmosphere of London. Uniformly transparent skies are requisite to give uniformity to such experiments; and in our climate, therefore, though the mean of very many comparisons would, probably, give a result not very remote from the mean of a much smaller number of trials made under a less variable atmosphere, we must expect the greatest and least results to differ widely from one another*.
The mean of the various trials seems to show, that the light of Sirius is equal to that of the sun reflected from the surface of a sphere joth of an inch in diameter, and seen at the distance of about 210 feet. The diameter of such an image of the sun, is to that of the sun itself as 1 to 100,0 0 0 ; and, conse quently, the brightness of the image would be to the brightness of the sun itself as 1 to 10,000,000,000 ; but as nearly half of the light must be lost during reflection, we are not warranted by these experiments in supposing that the light of Sirius exceeds a 20,000,000,000th part of the sun's light. * An observer, intending to pursue this inquiry, would do well, therefore, to choose a favourable climate; and, further, he ought to select such stars for comparing with the sun, as have, severally, at the times of observation, nearly the same altitude with the sun. The accuracy of these comparisons with the sun would admit of rigorous investigation, by comparing the same stars with one another. Stars having the same Jt might be compared at places having different latitudes, or even in different hemispheres, whereby the unequal influence of the atmosphere at different altitudes might be wholly eliminated.
Were the sun removed to such a distance, that the light which we received from it were only a twenty thousand millionth part of its present light, that distance would be equal to * /2 X 100,000 X its present distance, and it would, if still situated in the ecliptic, have a parallax in longitude of nearly 3"; but if placed at the same angular distance from the ecliptic, as Sirius, since the parallax varies as the sine of a star's latitude, and the latitude of Sirius is about 39°2, it would have a parallax in latitude of about l" T8o* Assuming the parallax of Sirius to be half a second, and consequently its di stance from the earth to be 525,481 times the distance of the sun from the earth, Sirius, if placed at the sun's distance, would subtend 3.7 times the sun's apparent diameter, and would afford us as much light as 13.8 suns.
From similar experiments to those I made on Sirius, it appeared that the light afforded us by Lyra was about i^bwlowiooo^ Part °f ^ie sun's light, or about £th part of the light of Sirius.
Without extending this method to a comparison of the stars with the sun, we may confine it, if we think proper, to comparing the stars with one another, so that, in fulfilment of the wishes of Mr. M ichell*, " instead of distributing them, as has hitherto been done, into a few ill-defined classes, they may be ranked with precision, both according to their respective brightness, and the exact degree of it."
In concluding the paper which is now submitted to the Society, I request them to direct their attention rather to the method than to the observations; for these have been much too few in number to enable me to state with any degree of confidence, what proportion the light of the sun really does bear to either of the stars compared with it. It was my intention, had my health per mitted it, to have proceeded with this inquiry, until by multiplied observations I had ascertained how nearly the mean of one extensive series of comparisons accorded with the mean of another series ; and how far, therefore, the method itself was deserving of confidence. But since I have now no prospect of bring ing the subject to perfection, I submit the method itself to the consideration of industrious observers, who will soon be able to judge of the expediency of con tinuing the inquiiy. I. Observations of a reflected image of the Sun, compared with a similar image of a Candle.
The sun's image, reflected from a thermometer-bulb filled with mercury, is viewed from a distance by the observer through a telescope, with power 36, and two yellow glasses at the eye-piece. The image of a candle, reflected from a similar bulb, is viewed through a lens of from 2 to inches focus; and the distance of the candle is varied, until its image appears of equal brightness with the image of the sun. Sirius is viewed by the observer through a telescope, with power 36, and two yellow glasses at the eye-piece. The image of a candle, reflected from a ther mometer-bulb filled with mercury, is viewed through a lens of from 2 to 2 \ inches focus; and the distance of the candle is varied, until its image appears of equal brightness with that of Sirius. IV. Reduction of the preceding observations of the Sun and Sirius.
If all the light of the sun, which falls on the thermometer-bulb, be reflected by it, the light of © = x the % ht of and since there are seven observations of the sun compared with a candle, and seven of
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Sirius, there will be forty-nine different values of the expression ~g x ^ x ^ x ; which are all inserted in the following Table. Hence the mean result of the foregoing experiments is that, supposing none of the Sun's light to be lost on reflection at the thermometer-bulb, O 's light == 108.809® X light of Sirius = 11.839.533.000 X the light of Sirius; but, allowing for the loss of nearly half the light on reflection, that O 's light = 20.000.000.000 X the light of Sirius. Hence 5563 is the number of Candles, which being placed at the distance of twelve inches, will give a light equal to that of the Sun. 
